Changes in donor leukocytes during blood storage. Implications on post-transfusion immunomodulation and transfusion-associated GVHD.
Freshly drawn peripheral blood granulocytes, monocytes and NK cells express Fas-L following activation. Fully functional soluble Fas-L (sFas-L) is released and found in fresh plasma samples from healthy volunteers coupled to a Fas-L binding factor (PFBF). In the absence of plasma leukocytes undergo rapid apoptosis with 15% of the granulocytes and 25% of the monocytes showing signs of apoptosis immediately following separation. Apoptosis progresses during refrigerated storage even in the presence of plasma and all granulocytes disintegrate by day 15 of storage. The absence of plasma increases the rate of apoptosis. The resulting increased expression of PS on apoptosing leukocytes enhances blood procoagulant activity. Whereas transfusions of fresh blood lead to alloimmunization, the functional impairment and death of antigen-presenting cells during storage eliminates their ability to stimulate cytotoxic immune responses. Additionally, loss of function and death of donor T cells during storage preclude the possibility for development of post-transfusion GVHD. Continued storage leads to the secondary necrosis of apoptosed leukocytes and the release of soluble antigens. Depending on dose, transfusion of such products may lead to immunosuppression due to a T2 bias of the immune response.